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$M$ $M$ $g$ expanding horosphere
$N’,$ $M’$ $M,$ $M’$ expanding
horosphere $M,$ $M’$
Theorem. $\varphi$ : $Marrow M’$ $M$ expanding horosphere $M’$
expanding horosphere $c\in R$





$V$ Riemann $V$ flow $f_{t}$ Anosov flow
(A) flow
(B) $TV$ $TV=E^{-}\oplus E^{0}\oplus E^{+}$ $f_{t}$-




$X\in E^{-}$ -tX| $\leq a|X|e^{-ct}$
$Y\in E^{+}$ $|df_{t}Y|\leq a|Y|e^{-ct}$
$a,$ $c$ a
$V$ Anosov flow $f_{t}$ 4 Riemann










$W^{-}(x)$ unstable manifold $W^{-}(x)$ $V$
$W^{-}$ Y stable manifold $W^{+}(x)$ leaf $V$
$W^{+}$ (D) Anosov flow $f_{t}$
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$W^{-}$ $W^{+}$
$x\in V,$ $x_{1},$ $x_{2}\in W^{-}(x),t\geq 0$ $d^{-}(f_{-t}x_{1}, f_{-t}x_{2})\leq ae^{-}$ ${}^{t}d^{-}(x_{1}, x_{2})$
$y\in V,$ $y_{1},$ $y_{2}\in W^{+}(y),$ $t\geq 0$ $d^{+}$ ( $f_{t}y_{1}$ , fty2) $\leq ae^{-\text{ }t}d^{+}(y_{1}, y_{2})$
$d^{-},$ $d^{+}$ $V$ Riemann $W^{-},$ $W^{+}$
unstable manifold weak stable manifold $x$ $\circ$
$B_{\epsilon^{-}}(x)=\{y\in W^{-}(x)|d_{x}^{-}(x,y)<\epsilon\}$
$B_{\epsilon}^{+0}(x)=\{y\in W^{+0}(x)|d_{x}^{+0}(x,y)<\epsilon\}$
$d_{x}^{-},$ $d_{x}^{+0}$ $V$ Riemann $W^{-}(x),$ $W^{+0}(x)$
canonic
coordinate
Lemma 2.1 $\eta>0$ $\zeta=\zeta(\eta),$ $0<\zeta<\eta$




$M$ $N$ Anosov flow
unstable manifold $W^{-}(x),x\in M$ expanding horosphere $h- 1eaf$ stable manifold
$W^{+}(x),x\in M$ contracting horosphere k-leaf o Anosov flow
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expanding horosphere contracting horosphere leaf
$M$ $W^{-},$ $W^{+}$
Lemma 2.2 $W^{-},$ $W^{+}$ leaf $M$ dense
Riemann contact manifold \mbox{\boldmath $\tau$}
$M$ contact form $\theta$ contact form $\theta$ $g$
(a) $H_{1},$ $H_{2}\in E^{-},$ $K_{1},$ $K_{2}\in E^{+}$ $d\theta(H_{1}, H_{2})=d\theta(K_{1}, K_{2})=0$
(b) $d\theta$ $E^{-}\oplus E^{+}$ nondegenerate $\circ$




pseudo-Riemannian metric $M$ canonical connection
$M$ $TM=E^{-}\oplus E^{0}\oplus E^{+}$ $C^{1}$
$N$ 2 $N$ $-4<\kappa_{N}\leq-1$
$TM$ $C^{1}$ -
[HP] pseudo-
Riemannian metric $g$ $M$ affine connection
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(i) $\nabla g=0$
(ii) $X,$ $Y\in TM$ $T(X, Y)=d\theta(X, Y)G$
Y $T$ torsion tensor afHne connection
(c) $M$ $X$ $\nabla_{G}X=[G, X]$
(d) $M$ $X,$ $H\in E^{-},$ $K\in E^{+}$ $\nabla_{X}H\in E^{-},$ $\nabla_{X}K\in E^{+}$
affine connection [K]
affine connection
Lemma 2.3 (1) $H\in E^{-}$ $[G, H]\in E^{-}$
(2) $H_{1},$ $H_{2}\in E^{-}$ $[H_{1}, H_{2}]\in E^{-}$
(3) $K\in E^{+}$ $H\in E^{-}$ $[H,$ $K|\in$
$E^{-}$
Proof. (1) $(c),(d)$
(2) affine connection (ii) torsion tensor





$H$ $[H, K]\in E^{-}$ $d\theta(H, K)G=0$
$H$ $d\theta$ $E^{-}\oplus E^{+}$ nondegenerate
$K=0$ $K$
$[H, K]\not\in E^{-}$ $H$
Lemma (1) $W^{-}$ $ig$,-
$x\in M$ $g_{f}(W^{-}(x))=W^{-}(g_{t}x)$
(2) -leaf h-leaf h-leaf
$E^{-}$ local l-parameter
group of local transformation ([KN] ) \mbox{\boldmath $\tau$} $E^{-}$
(3) k-leaf h-leaf
3 Outline of Proofs
4
[Ab3] $\varphi$
$M$ expanding horosphere $M’$ expanding horosphere
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Lemma 3.1 $\tilde{r}$ $0<r<\tilde{r}$ $r$
$\varphi og_{f}(x)=g_{o(r)}’o\hat{h}_{x}^{f}0\varphi(x)$ for all $x\in M$
$o(r)$ $r$ $\hat{h}_{x}^{f}$ $x,$ $r$ h-le4
Outline of proof. $\varphi(x),$ $\varphi(g,x),$ $x\in M,$ $0<r<\tilde{r}$ Lemma 2.1
$x\in M$ $M$ h-leaf $W^{-}(x),$ $M’$ h’-leaf $W^{-}(\varphi(x))$
$0<r<\tilde{r}$ $r$ $\varphi og_{t}$ $g_{f}$ h-leaf
$\varphi og_{r}$ h-leaf $W^{-}(x)$ h’-leaf $W^{-}(\varphi og_{f}(x))$ o $\varphi(x),\varphi(g,x)$
Lemma 2.1 $\varphi og_{f}(x)=g_{0}’o\hat{k}$ $\hat{h}0\varphi(x)$
$\hat{k},\hat{h}$ k’-leaf,h’-leaf $0,\hat{k}$ , $\hat{h}$ $x,$ $r$
$\varphi,\varphi og_{f}$ h-leaf $h$‘-leaf $g_{0}’o\hat{k}0\hat{h}$ $h$‘-leaf
Lemma 2.3 (3) $\hat{k}$ h’-leaf
$\varphi og_{f}\cdot(x)=g_{o(x,f)}’o\hat{h}_{x}^{f}0\varphi(x)$ $o(x,r),\hat{h}_{x}^{f}$
$x$ $r$ $W^{-}(x)\ni y$ $y$
$W^{-}(x)$ $M$ dense $0$ $r$
Lemma 3.2 $0$ $r$ $R$
$c>0$
$\varphi og_{r}(x)=g_{cr}’o\hat{h}$ za $0\varphi(x)$ for all $x\in M,r\in R$,
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$\hat{h}_{x}^{f}$
$x,$ $r$ $h’$ -leaf
Outline of proof. $0<r_{O}<\tilde{r}$ & $r_{0}$ $p\in N$ $\circ$ $r_{0}/P$ $P$ Lemma 3.1
$g’$ h’-leaf $o(r_{0}/p)=o(r_{0})/P$
$0<(q/p)r_{0}<\tilde{r}$ $p,$ $q\in N$ $o((q/p)r_{0})=(q/p)o(r_{0})$ $0$
$\gamma$ $0<rr_{0}<\tilde{r}$ $r\in R$ $o(rr_{0})=ro(r_{0})$ $r$
$r$ Lemma 3.1 $r=r_{1}+r_{2}+\cdots+$




$\ldots,$ $l-1$ $\varphi(g_{f}x)$ $W^{-}(\varphi(x_{j}))$
$g_{-c\sum!_{=j+1^{f}}:}’\varphi(g,x)$
$W^{-}(\varphi(x))$ $g_{-}’$ $’\varphi(g_{r}x)$
$\hat{h}_{x}^{f}\varphi(x)=g_{-}’$ $r\varphi(g_{f}x)$ $o(r)$ $\hat{h}_{x}^{f}$ o




$\varphi_{\infty}(x)=\lim_{farrow\infty}\varphi_{f}(x)$ for all $x\in M$
well-defined
Outline of proof. $0<r_{0}<\tilde{r}$ $r_{0}$ $\varphi_{\tau_{0}}(x)=\hat{h}_{x^{0}}^{f}\varphi(x)$
$A$ $x\in M$ $d^{-}(\varphi(x),\hat{h}_{x^{0}}^{f}\varphi(x))<A$
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$x\in M$ $x_{n}=g_{nr0^{X}}$ $M$ $\{x_{n}\}$ $x_{n}’=\varphi_{nr0}(x)=\hat{h}_{x^{f}}^{n}0\varphi(x)$
$M’$ $\{x_{n}’\}$ $\{x_{n}’\}$ $W^{-}(x_{n})$ $\varphi$
$W^{-}(\varphi(x_{n}))$ $g_{\text{ }r_{\text{ }}}’W^{-}(\varphi(x_{n}))=W^{-}(\varphi(x_{n+1}))$ o $W^{-}(\varphi(x_{n}))$
$\varphi(x_{n})$ $\varphi_{r_{\text{ }}}(x_{n})$ $A$ h’-leaf
$\varphi(x_{n})$ $W^{-}(\varphi(x))$ $x_{n}’$ Cauchy
$\{x_{n}’\}$ $x_{\infty}’$ $\{r_{n}\}$ $\{\varphi,_{\hslash}(x)\}$
$x_{\infty}’$ $M$
$\varphi_{\infty}$ well-defined $A$ h’-leaf
(\S 21(D) ) $\lim_{rarrow\infty}\varphi_{f}(x)$
$\varphi_{\infty}$
Lemma 3.4 $\varphi_{\infty}$
$\varphi_{\infty}og_{f}(x)=g_{cr}’o\varphi_{\infty}(x)$ for all $x\in M$
Outline of Proof. $\varphi_{\infty}$ $M$ $M$‘
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